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(54) System and method for stub retrieval and loading 



(57) A stub retrieval and loading subsystenn is dis- 
closed for use in connection with a remote method in- 
vocation system. The stub retrieval and loading subsys- 
tem controls the retrieval and loading ofa stub for a re- 
mote method, into an execution environment, to facili- 
tate invocation of the remote method by a program ex- 
ecuting in the execution environment. The stub retrieval 
subsystem includes a stub retriever for initiating a re- 
trieval of the stub and stub loader for, when the stub is 



received by the stub retriever, loading the stub into the 
execution environment, thereby to make the stub avail- 
able for use in remote invocation of the remote method. 
In one embodiment, the stub retrieval and loading sub- 
system effects the retrieval and loading for a program 
operating in one address space provided by one com- 
puter, of stub class instances to effect the remote invo- 
cation of methods which are provided by objects oper- 
ating in another address space, which may be provided 
by the same computer or a different computer 
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taining. dynamic loading and use of "stub" infornna- 
tion to enable a program operating in one address 
space to invoke processing of a remote method or 
procedure in another address space; 
FIGs. 2 and 3 are flow charts depicting the opera- 
tions performed by the arrangement depicted in 
FIG. 1 , which is useful in understanding the inven- 
tion, with FIG. 2 depicting operations performed in 
connection with obtaining and dynamic loading of 
the stub information and FIG. 3 depicting operations 
performed in connection with use of the stub infor- 
mation to invoke processing of the remote method 
or procedure, 

DETAILED DESCRIPTION OF AN ILLUSTRATIVE 
EMBODIMENT 

FIG. is a schematic diagram of a computer network 
10 including an arrangement for facilitating dynamic 
loading of "stub" information to enable a program oper- 
ating in one address space to remotely invoke process- 
ing of a method or procedure in another address space. 
With reference to FIG. 1, computer network 10 includes 
a plurality of client computers 11(1) through 11 (N) (gen- 
erally identified by reference numeral 11 (n)), a plurality 
of server computers 12(1) through 12(M) (generally 
identified by reference numeral 12(m)), all of which are 
interconnected by a network represented by a commu- 
nication link 14. In addition, the network 10 may include 
at least one nameserver computer 13, which may also 
be connected to communication link 14, whose purpose 
will be described below. As is conventional, at least 
some ot the client computers 11 (n) are in the form of 
personal computers or computer workstations, each of 
which typically includes a system unit, a video display 
unit and operator input devices such as a keyboard and 
mouse (all of which are not separately shown). The serv- 
er computers I2(m) and nameserver computer 1 3 also 
typically include a system unit (also not separately 
shown), and may also include a video display unit and 
operator input devices. 

The client computers 11 (n), server computers 12 
(m) and nameserver computer 1 3 are all of the conven- 
tional stored-program computer architecture. A system 
unit generally includes processing, memory, mass stor- 
age devices such as disk and/or tape storage elements 
and other elements (not separately shown), including 
network interface devices 15(n). 16(m) for interfacing 
the respective computer to the communication link 14. 
The video display unit permits the computer to display 
processed data and processing status to the operator, 
and an operator input device enables the operator to in- 
put data and control processing by the computer. The 
computers 1 1 (n) and 1 2(m) and 1 3 transfer information, 
in the form of messages, through their respective net- 
work interface devices 15(n), 16(m) among each other 
over the communication link 14. 

In one embodiment, the network 10 is organized in 



a "client-server" configuration, in which one or more 
computers, shown in FIG. 1 as computers 12(m), oper- 
ate as servers, and the other computers, shown in FIG. 
1 as computers 11 (n) operate as clients. In one aspect. 
5 one or more of the server computers 1 2(m) may. as "file 
servers," include large-capacity mass storage devices 
which can store copies of programs and data which are 
available for retrieval by the client computers over the 
communication link 1 3 for use in their processing oper- 
10 ations. From time to time, a client computer 11 (n) may ^ 
also store data on the server computer 12, which may 
be later retrieved by it (the client computer that stored 
the data) or other client computers for use in their 
processing operations. In addition, one or more of the 
is server computers 12(m) may, as "compute servers," 
perform certain processing operations in response to a 
remote request therefor from a client computer 11 (n), 
and return the results of the processing to the requesting 
client computer ll(n) for use by them (that is. the re- 
20 questing client computers 11 (n)) in their subsequent 
processing. In either case, the server computers may 
be generally similar to the client computers 1 1 (n), includ- 
ing a system unit, video display unit and operator input 
devices and may be usable by an operator for data 
2S processing operations in a manner similar to a client 
computer. Alternatively, at least some of the server com- 
puters may include only processing, memory, mass 
storage and network interface elements for receiving 
and processing retrieval, storage or remote processing 
30 requests from the client computers, and generating re- 
sponses thereto. It will be appreciated a client computer 
11 (n) may also perform operations described herein as 
being performed by a server computer 12(m), and sim- 
ilarly a server computer 12(m) may also perfomn oper- 
35 ations described herein as being performed by a client 
computer 11 (n). 

The network represented by communication link 14 
may comprise any of a number of types of networks over 
which client computers 11 (n), server computers 12(m) 
40 and nameserver computers 13 may communicate, in- 
cluding, for example, local area networks (LANs) and 
wide area networks (WANs) which are typically main- 
tained within individual enterprises, the public telephony 
system, the Internet, and other networks, which may 
45 transfer digital data among the various computers. The 
network may be implemented using any of a number of 
communication media, including, for example, wires, 
optical fibers, radio links, and/or other media for carrying 
signals representing information among the various 
50 computers depicted in FIG. 1 . As noted above, each of 
the computers typically includes a network interface 
which connects the respective computer to the commu- 
nications link 14 and allows it to transmit and receive 
information thereover. 
55 The invention provides a system for facilitating the 
obtaining and dynamic loading of "stub" information to 
enable a program operating in one address space to in- 
voke processing of a remote method or procedure in an- 
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eludes declarations for the complete set of interfaces for 
the particular remote uninstantialed class 27 which im- 
plements the remote method to be invoked, and also 
provides or invokes methods which facilitate accessing 
of the remote method(s) which are implemented by the 
remote class. The uninstantiated stub class 31 , when it 
is instantiated and provided to the execution environ- 
ment 20 of the client computer 11 (n) as a stub class in- 
stance 30, effectively provides the information which is 
needed by the control module 1 9 of the execution envi- 
ronment 20 of the invoking Java program, so that, when 
a remote method that is implemented by its associated 
class is invoked by a Java program running in a partic- 
ular execution environment, the remote method will be 
processed and the return value(s) provided to the invok- 
ing Java program. In one embodiment, the arrangement 
by which the stub class instance may be provided to the 
execution environment 20 is similar to that described in 
the Waldo, et al. , patent application entitled "System and 
Method for Generating Identifiers for Uniquely Identify- 
ing Object Types for Objects Used in Processing of Ob- 
ject-Oriented Programs and the like", having the same 
priority date of the present application. A copy of the 
Waldo, et at., patent application is filed herewith. 

In addition, the server computer 12(m) provides a 
skeleton 32, which identifies the particular classes and 
methods which have been exported by the server com- 
puter 12(m) and information as to how it (that is, the 
server computer 1 2(m)) nnay load the respective classes 
and initiate processing of the particular methods provid- 
ed thereby. 

When a class instance invokes a remote method 
maintained by a sen/er computer 12(m), it will provide 
values for various parameters to the stub class instance 
30 for the remote method, which values the remote 
method will use in its processing. If the remote method 
is implemented on the same computer as the invoking 
Java program, when the invoking Java program invokes 
a remote method, the computer may establish an exe- 
cution environment, similar to the execution environ- 
ment 20, enable the execution environment's class load- 
er to load and instantiate the class which implements 
the method as a class instance similar to class instances 
22. and process the remote method using values of pa- 
rameters which are provided by the invoking class in- 
stance in the remote invocation. After processing of the 
method has been completed, the execution environ- 
ment in which the remote method has been processed 
will provide the results to the stub class instance 30 for 
the remote method that was invoked, which, in turn, will 
provide to the particular class instance 22 which invoked 
the remote method- 
Similar operations will be performed if client com- 
puter 1 1 (n) and server computer 1 2(m) are implemented 
on different physical computers. In that case, in re- 
sponse to a remote invocation, the client computer 11 
(n) that is processing the invoking class instance 22, un- 
der control of the control module 19 for the execution 



environment 10 for the invoking class instance 22, will 
use the appropriate stub class instance 30 to communi- 
cate over the network represented by the communica- 
tion link 14 with the server computer 12(m) which imple- 
5 ments the remote method to enable it (that is. the server 
computer 1 2(m)) to establish an execution environment 
24 for the class which implements the remote method, 
and to use the class loader 25 to load an instance of the 
class as a class instance 26. In addition, the client com- 
10 puter 11 (n), also using the appropriate stub class in- 
stance 30, will provide any required parameter values 
to the server computer 12(m) over the network 14. 
Thereafter, the server computer 12(m) will process the 
remote method using parameter values so provided, to 
is generate result value(s) which are transferred over the 
network to the client computer 11 (n). in particular to the 
appropriate stub class instance 30. The client computer 
11(n) will, after it receives the result value(s) from the 
network, provide them to the invoking class instance 22 
20 for its processing. 

In any case, when the control module 1 9 of the client 
computer's execution environment 20 determines that 
a reference to the remote object has been received, if it 
determines that the stub class instance 30 is not present 
2B when it receives the reference, it will attempt to obtain 
the stub class instance 30 from, for example, the server 
computer 12(m) which implements the remote method, 
and enable the stub class instance 30 to be dynamically 
loaded in the execution environment 20 for the invoking 
30 class instance 22. A reference to the remote object may 
be received, for example, either as a return value of an- 
other remote method invocation or as a parameter that 
is received during another remote method invocation. 
The stub class instance may be dynamically loaded into 
35 the execution environment in a manner similar to that 
used to load class instances 22 in the execution envi- 
ronment 22. The execution environment 20 is provided 
with a stub class loader 33 which, under control of the 
control module 19, will attempt to find and load the stub 
40 class instances 30 as required by the class instances 
22 processed in the execution environment. The loca- 
tion of a particular server computer 1 2(m) that maintains 
the class that implements a method to be invoked re- 
motely may be included in the call from the invoking 
45 class instance or may be made known to the stub class 
loader 33 through another mechanism (not shown) 
maintained by the client computer 11 (n). 

However, if the stub class loader 33 is not otherwise 
notified of which server computer 12(m) maintains the 
50 class which implements a method which may be in- 
voked remotely, it may use the nameserver computer 
13 to provide that identification. The identification may 
comprise any identifier which may be used to identify a 
server computer 1 2(m) or other resource which is avail- 
56 able on the network 1 4 and to which the server computer 
12(m) can respond. Illustrative identifiers include, for ex- 
ample, a network address which identifies the sen/er 
computer and/or resource, or, if the network 14 is or in- 
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stance 30 into execution environment 20 for the class 
instance 21 which initiated the remote method invoca- 
tion call in step 100 (step 104). After the stub class in- 
stance 30 for the relerenced remote method has been 
loaded in the execution environment, the method can 
be invoked as will be described below in connection with 
FIG. 3. 

Returning to step 102. it the control module 19 de- 
termines that the invocation from the class instance 22 
did not include a resource locator to identify the server 
computer 12(m) or other resource which maintains the 
class for the method to be invoke, and further that it (that 
is, the control module 19) or the stub class loader 33 is 
not otherwise provided with such a resource locator, a 
"class not found" exception may be indicated, at which 
point the control module 19 may call an exception han- 
dier. The exception handler may perform any of a 
number of recovery operations, including, for example, 
merely notifying the control module 19 that the remote 
method could not be located and allow it to determine 
subsequent operations. 

Alternatively, the control module 19 may attempt to 
obtain a resource locator from the nameserver compu- 
ter 13 or other resource provided by the network 14 
(generally represented in FIG. 1 by the nameserver 
computer 1 3), using a call to, for example, a default stub 
class instance 30. The call to the default stub class in- 
stance 30 will include an identification of the class and 
method to be invoked and the name ofthe nameserver 
computer 13(m). Using the default stub class instance 
30, the control module 19 will enable the computer 11 
(n) to initiate communications with nameserver compu- 
ter 1 3 to obtain an identifier for a server computer 1 2(m) 
which maintains the class and method to be invoked 
(step 110). The communications from the default stub 
class instance 30 will essentially correspond to a remote 
method invocation, with the method enabling the name- 
server computer to provide the Identification for the serv- 
er computer 12(m), if one exists associated with the 
class and method to be remotely invoked, or alternative- 
ly to provide an indication that no sen/er computer 12 
(m) is identified as being associated with the class and 
method. During the communications in step 110, the de- 
fault stub class interface 30 will provide, as a parameter 
value, the identification of class and method to be in- 
voked. 

In response to the communications from the default 
stub class instance 30, the nameserver computer 1 3 will 
process the request as a remote method (step 111), with 
the result information comprising the identification for 
the server computer 12(m), if one exists that is associ- 
ated with the class and method to be remotely invoked, 
or alternatively an indication that no server computer 1 2 
(m) is identified as being associated with the class and 
method. After finishing the method, the nameserver 
computer 1 3 will initiate communications with the default 
stub class instance 30 to provide the result information 
to the default stub class instance 30 (step 112). 



After receipt of the result information from the 
nameserver computer 13. the default stub class in- 
stance, under control of the control module 19, will pass 
result information to the stub class loader 33 (step 113). 
5 Thereafter, the stub class loader 33 determines whether 
the result information from the nameserver computer 
comprises the identification for the server computer 12 
(m) or an indication that no server computer 12(m) is 
identified as being associated with the class (step 114). 
10 If the stub class loader 33 determines that the result in- 
formation comprises the identification for the server 
computer 1 2(m), it (that is. the stub class loader 33) will 
return to step 101 to initiate communication with the 
identified server computer 1 2(m) to obtain stub class in- 
15 stance for the class and method that may be invoked. 
On the other hand, if the stub class loader 33 determines 
in step 114 that the nameserver computer 13 had pro- 
vided an indication that no server computer 12(m) is 
identified as being associated with the class and method 
20 that may be invoked, the "class not found" exception 
may be indicated (step 115) and an exception handler 
called as described above. 

As noted above, the stub class instance 30 re- 
trieved and loaded as described above in connection 
25 with FIG. 2 may be used in remote invocation of the 
method. Operations performed by the client computer 
11 (n) in connection with remote invocation of the meth- 
od will be described in connection with the flowchart in 
FIG. 3. As depicted in FIG. 3. when a class instance 22 
30 invokes a method, the control module 19 may initially 
verify that a stub class instance 30 is present in the ex- 
ecution environment for remote method to be invoked 
(step 120). If a positive determination is made in step 
120, the stub class instance 30 will be used for the re- 
35 mote invocation, and in the remote invocation will pro- 
vide parameter values which are to be used in process- 
ing the remote method (step 121). Thereafter, the stub 
class instance 30 for the remote method that may be 
invoked will be used to initiate communications with the 
40 server computer 1 2(m) which maintains the class for the 
remote method (step 122), in the process, the passing 
parameter values which are to be used in processing 
the remote method will be passed. It will be appreciated 
that, if the server computer 12(m) which is to process 
45 the method is the same physical computer as the client 
computer I2(n) which is invoking the method, the com- 
munications can be among execution environments 
which are being processed within the physical compu- 
ter. On the other hand, if the server computer 12(m) 
50 which is to process the method is a different physical 
computer from that of the client computer I2(n) which 
is invoking the method, the communications will be 
through the client computer's and server computer's re- 
spective network interfaces 15(n) and 16(m) and over 
55 the network 14. 

In response to the communications from the stub 
class instance in step 122. the server computer 12(m), 
if necessary establishes an execution environment 24 
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ler to perform the processes described. 

The processes may also be performed by electronic 



means. 



Claims 



1. For use in connection with a remote method invo- 
cation system, a stub retrieval and loading subsys- 
tem for controlling the retrieval and loading of a stub 
for a remote method into an execution environment 
to facilitate invocation of the remote method by a 
program executing in said execution environment, 
the stub retrieval subsystem comprising: 

A. a stub retriever tor initiating a retrieval of said 
stub; and 

B. a stub loader for, when said stub is received 
by said stub retriever, loading said stub into 
said execution environment, thereby to make 
the stub available for use in remote invocation 
of said remote method. 

2. A stub retrieval and loading subsystem as defined 
in claim 1 further including a remote method refer- 
ence detector for detecting whether a remote meth- 
od reference has been received in said execution 
environment, the stub retriever initiating retrieval of 
said stub when the remote method reference detec- 
tor detects that a remote method reference has 
been received in said execution environment. 

3. A stub retrieval and loading subsystem as defined 
in claim 1 further including a remote method invo- 
cation control for controlling invocation of said re- 
mote method, said stub retriever initiating retrieval 
of said stub when the remote method is invoked. 

4. For use in connection with a remote method invo- 
cation method, a stub retrieval and loading method 
for facilitating the retrieval and loading of a stub for 
a remote method into an execution environment to 
tacilitate invocation of the remote method by a pro- 
gram executing in said execution environment, the 
stub retrieval method comprising the steps of: 

A. a stub retrieval step for initiating a retrieval 
of said stub; and 

B. a stub loading step for, when said stub is re- 
ceived, loading said stub into said execution 
environment, thereby to make the stub availa- 
ble for use in remote invocation of said remote 
method. 

5. For use in connection with a remote method invo- 
cation method, a signal for controlling the retrieval 
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and loading of a stub for a remote method into an 
execution environment to facilitate invocation of the 
remote method by a program executing in said ex- 
ecution environment, the signal causing the com- 
puter to perform: 

A. a stub retrieval step for initiating a retrieval 
of said stub; and 

B. a stub loading step for, when said stub is re- 
ceived, loading said stub into said execution 
environment, thereby to make the stub availa- 
ble for use in remote invocation of said remote 
method. 

A method of storing data on a recording medium, 
the method comprising storing data representative 
of a signal, which signal is for use in connection with 
a remote method invocation method, the signal be- 
ing for controlling the retrieval and loading of a stub 
for a remote method into an execution environment 
to facilitate invocation of the remote method by a 
program executing in said execution environment, 
the signal causing the computer to perform: 

A. a stub retrieval step for initiating a retrieval 
of said stub; and 

B. a stub loading step for, when said stub is re- 
ceived, loading said stub into said execution 
environment, thereby to make the stub availa- 
ble for use in remote invocation of said remote 
method. 

A method as defined in claim 4 or 6, or a signal as 
defined in claim 5 further including a remote method 
reference detection step for detecting whether a re- 
mote method reference has been received in said 
execution environment, the stub retrieval step in- 
cluding the step of initiating retrieval of said stub 
when a remote method reference has been re- 
ceived in said execution environment. 

A method as defined in claim 4 or 6, or a signal as 
defined in claim 5 further including a remote method 
invocation control step tor controlling invocation of 
said remote method, said stub retrieval step includ- 
ing the step of initiating retrieval of said stub when 
the renlote method is invoked. 

For use in connection with a remote method invo- 
cation system, a stub retrieval and loading compu- 
ter program product for controlling a computer to, in 
turn, control the retrieval and loading of a stub for a 
remote method into an execution environment to fa- 
cilitate invocation of the remote method by a pro- 
gram executing in said execution environment, the 
stub retrieval computer program product compris- 
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23. A stub retrieval and loading computer program 
product as defined in claim 22 further including re- 
mote method reference detector code devices for 
enabling said computer to detect whether a remote 
method reference has been received in said execu- 
tion environment, the remote method reference in- 
cluding a remote method sen/er identifier, the re- 
mote server identifier code devices enabling said 
computer to use the remote method server identifier 
as the server identification. 

24. A stub retrieval and loading computer program 
product as defined in claim 22 turther including re- 
mote method invocation control code devices for 
enabling said computer to provide a remote method 
invocation identification for controlling invocation of 
said remote method, the remote method invocation 
providing a remote method server identifier, the re- 
mote server identifier code devices enabling said 
computer to use the remote method server identifier 
as the server identification. 

25. A stub retrieval and loading computer program 
product as defined in claim 22 the remote method 
invocation system further including a nameserver 
for providing a said server identification, said re- 
mote server identifier code devices enabling said 
computer to initiate communication with said name- 
server to obtain the server identification for said re- 
mote method. 

26. For use in connection with a remote method invo- 
cation system, a stub retrieval and loading subsys- 
tem for controlling the retrieval and loading of stub 
for a remote method into an execution environment 
to facilitate invocation of the remote method by a 
program executing in said execution environment, 
the stub retrieval subsystem comprising: 

A. a computer; and 

B. a control arrangement for controlling said 
computer, said control arrangement compris- 
ing: 

i. a stub retrieval module for controlling said 
computer to initiate a retrieval of said stub; 
and 

it. a stub loader module for controlling said 
computer to, when said stub is received in 
response to said stub retrieval module, 
load said stub into said execution environ- 
ment, thereby to make the stub available 
for use in remote invocation of said remote 
method. 

27. A control arrangement for use in connection with a 



computer to control the retrieval and loading of a 
stub for a remote method into an execution environ- 
ment to facilitate invocation of the remote method 
by a program executing in said execution environ- 
5 ment, said control arrangement comprising: 

i. a stub retrieval module for controlling said 
computer to initiate a retrieval of said stub; and 

10 ii. a stub loader module for controlling said com- 

puter to, when said stub is received in response 
to said stub retrieval module, load said stub into 
said execution environment, thereby to make 
the stub available for use in remote invocation 

IS of said remote method. 

28. A system for distributing code stored on a computer 
readable medium and executable by a computer, 
the code including a plurality of modules each con- 

20 figured to control the computer to facilitate the re- 
trieval and loading of a stub for a remote method 
into an execution environment to facilitate invoca- 
tion of the remote method by a program executing 
in said execution environment, said system com- 

25 prising: 

i. a stub retrieval module for controlling said 
computer to initiate a retrieval of said stub; and 

30 jj. a stub loader module for controlling said com- 

puter to, when said stub is received in response 
to said stub retrieval module, load said stub into 
said execution environment, thereby to make 
the stub available for use in remote invocation 

35 of said remote method. 

29. A signal according to any one of claims 5, 12 to 14, 
or 18 to 21 , wherein the signal is recorded on a re- 
cording medium. 

40 

30. A signal according to claim 29, wherein the record- 
ing medium comprises a magnetic disc, a magnetic 
tape, an optical disc or an electronic memory de- 
vice. 

45 
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100 EXECUTION ENVIRONMENT CONTROL 
DETERMINES WHETHER IT HAS A STUB CLASS 
APPROPRIATE FOR THE REMOTE METHOD FOR 
WHICH IT HAS A REFERENCE 



r 

YES 



101. CONTINUE 



FI G. 2 



NO 



102 CONTROL MODULE DETERMINES WHETHER 
INVOCATION INCLUDED A RESOURCE IDENTIFIER 
OR IF A RESOURCE IDENTIFIER FOR THE CALL IS 
OTHERWISE PROVIDED 



103 CONTROL MODULE ENABLES STUB CLASS 
LOADER TO INITIATE COMMUNICATIONS WITH 
IDENTIFIED SERVER COMPUTER TO OBTAIN STUB 
CLASS INSTANCE FOR THE CLASS AND METHOD TO 
^E INVOKED ^^^^^ 



104 WHEN STUB CLASS LOADER RECEIVES STUB 
CLASS INSTANCE, CONTROL MODULE LOADS IT 
INTO EXECUTION ENVIRONMENT 
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FIG. 2 (com. B) 



113. RESULT INFORMATION IS PROVJDED TO STUB 
CLASS LOADER 



RESOURCE 
IDENTIFIER 



I 



114. STUB CLASS LOADER DETERMINES WHETHER | 
RESULT INFORMATION IS A RESOURCE IDENTIFIER |_ 
GRAN INDICATION THAT NO RESOURCE IDENTIFIER j 
EXISTS FOR THE CLASS AND METHOD ■ 



NO RESOURCE 
IDENTIFIER 



115. EXCEPTION 



J 



BNSDOCID: <EP 080381 1A2_!_> 



15 



EP 0 803 811 A2 



F I a 3 (CONT. A) 



124 SERVER COMPUTER PROCESSES THE METHOD 
IN CONNECTION WITH PARAMETER VALUES 
PROVIDED BY STUB CLASS INSTANCE 



125 SERVER COMPUTER INITIATES 
COMMUNICATIONS WITH THE STUB CLASS 
INSTANCE TO PROVIDE RESULT INFORMATION TO 
THE STUB CLASS INSTANCE 



126 STUB CLASS INSTANCE RECEIVES RESULT 
AND PROVIDES RESULT INFORMATION TO CALLING 
CLASS INSTANCE 



127. EXCEPTION 



BNSDOCID: <EP 080381 1A2J_> 



17 



(19) 




Europaisches Patentamt 
Europ an Patent Office 
Office europ en des brev ts 




(12) 



(88) Date of publication A3: 

06.12.2000 Bulletin 2000/49 

(43) Date of publication A2: 

29.10.1997 Bulletin 1997/44 

(21) Application number: 97302769.1 

(22) Date of filing: 23.04.1997 



(11) EP 0 803 811 A3 

EUROPEAN PATENT APPLICATION 

(51) intci7: G06F 9/46, G06F 9/445 



(84) 


Designated Contracting States: 
DE FR GB 


• Waldo, James, H. 

Dracut, Massachusetts 01826 (US) 




• RIggs, Roger 


(30) 


Priority: 23.04.1996 US 636706 


Burlington, Massachusetts 01803 (US) 


(71) 


Applicant: SUN MICROSYSTEMS, INC. 
Mountain View, OA 94043 (US) 


(74) Representative: Johnson, Terence Leslie 
Edward Evans & Co., 




Clifford's Inn, 


(72) 

• 


Inventors: 
Wollrath, Ann, M. 


Fetter Lane 

London EC4A 1BX (GB) 




Groton, Massachusetts 01450 (US) 





(54) 



System and method for stub retrieval and loading 



(57) A stub retrieval and loading subsystem Is dis- 
closed for use in connection with a remote method in- 
vocation system. The stub retrieval and loading subsys- 
tem controls the retrieval and loading ofa stub for a re- 
mote method, into an execution environment, to tacili- 
tate invocation of the remote method by a program ex- 
ecuting in the execution environment. The stub retrieval 
subsystem includes a stub retriever for initiating a re- 
trieval of the stub and stub loader for, when the stub is 



received by the stub retriever, loading the stub into the 
execution environment, thereby to make the stub avail- 
able for use in remote invocation of the remote method. 
In one embodiment, the stub retrieval and loading sub- 
system effects the retrieval and loading for a program 
operating in one address space provided by one com- 
puter, of stub class instances to effect the remote invo- 
cation of methods which are provided by objects oper- 
ating in another address space, which may be provided 
by the same computer or a different computer. 
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